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Discussion and Decision
1. Introduction

The design of TPI combining period is similar to the TPC combining period. In 25.214 [1], the TPI combining period is defined as:
The TPI combining period has the length of one slot, beginning 512 chips after the downlink slot boundary of the F-TPICH.
However, as can be shown in this paper, TPC combining period is actually related to the UL DPCCH, while TPI combining period is not. In addition, according to the current definition, the precoding weight after combining may be applied at either the 1st or the 2nd UL DPCCH boundary after the TPI combining period, depending on the timing difference of F-TPICH and UL DPCCH. In order to relate the TPI combining period to UL DPCCH as TPC combining period, and always apply the precoding weight at the 1st UL DPCCH boundary, we propose to modify the timing of the TPI combining period.

2. Discussion

The initial design of F-TPICH channel mostly follows the F-DPCH channel design, including the TPI combining period, which begins 512 chips after the downlink slot boundary of F-TPICH. However, the “512 chips” initially used in the TPC combining period is related to the UL DPCCH while the TPI combining period is not. Note that the UL DPCCH slot boundary begins about 1024 chips after the F-DPCH slot boundary. With the “512 chips” offset, UE has 512 chips time to decode the TPC, and the combined TPC can be always applied to the 1st slot boundary of the UL DPCCH after the TPC combining period. Otherwise, the TPC may be applied at the 1st or the 2nd slot boundary of the UL DPCCH after the TPC combining period, depending on the timing offset of the TPC in F-DPCH. Further details of this problem and the introduction of “512 chips” can be found in [2].
In order to relate the TPI combining period to the UL DPCCH, we propose to change the timing of the TPI combining period. If the timing is not changed, the precoding weight may be applied at the 1st or 2nd slot boundary of the UL DPCCH after the TPI combining period, depending on the timing difference in F-TPICH and UL DPCCH. Figure 1 shows an example of the precoding weight applied at the 2nd slot boundary of the UL DPCCH.
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Figure 1. The last TPI in the TPI combiing period is applied at the 2nd slot boundary of the UL DPCCH

In the example of Figure 1, we can see that there is 1 slot delay for the application of the last TPI in the TPI combining period. This is because the slot boundary of UL DPCCH begins 1024 chips after the slot boundary of F-DPCH, and there is no timing constraint on F-TPICH and UL DPCCH. 
One way to relate the TPI combining period to the UL DPCCH is to have the following timing:

The TPI combining period has a length of one slot, beginning (F-DPCH – F-TPICH + 512) mod 2560 chips, or (DPCH – F-TPICH + 512) mod 2560 chips if F-DPCH is not configured, after the downlink slot boundary of the F-TPICH. Figure 2 shows an example of the new timing:
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Figure 2. The new timing of TPI combining period, where the last TPI in the TPI combining period is always applied at the 1st slot boundary of the UL DPCCH

It can be seen that the TPI combining period is related to UL DPCCH via the timing offset of F-DPCH, which has strict timing with UL DPCCH. In addition, the last TPI in the TPI combining period will be always applied at the 1st slot boundary of the UL DPCCH after the TPI combining period. We propose:

Proposal 1: The TPI combining period has a length of one slot, beginning (F-DPCH – F-TPICH + 512) mod 2560 chips, or (DPCH – F-TPICH + 512) mod 2560 chips if F-DPCH is not configured, after the downlink slot boundary of the F-TPICH.

3. Conclusions

As discussed above, the new timing of TPI combining period relates it to the UL DPCCH. In addition, the precoding weights can always be applied at the 1st slot boundary of the UL DPCCH. We propose:
Proposal 1: The TPI combining period has a length of one slot, beginning (F-DPCH – F-TPICH + 512) mod 2560 chips, or (DPCH – F-TPICH + 512) mod 2560 chips if F-DPCH is not configured, after the downlink slot boundary of the F-TPICH.
A proposed CR to 25.214 is also included in [3].
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